In the present work, we studied the genetic diversity of Mycobacterium tuberculosis clinical isolates from patients according to their gender, age, and geographic location in Mexico. We did not observe any statistically significant differences in regard to age or gender. We found that spoligo international type 53 (SIT53) is more frequent in the northern states and that SIT119 predominates in central Mexico.
I
n a previous work, we described the spoligotype distribution in Nuevo León, Mexico, and reported that spoligo international type 53 (SIT53) and SIT119 were the most common spoligotypes to be isolated (representing ϳ39% of the total sample) (1) . We also reported the tendencies of SIT53 to be isolated more frequently in elderly patients and of SIT119 to be isolated more frequently in younger patients (Ͻ20 years old). However, our sample size was too small to definitively support this conclusion. In the present work, we used a larger population sample to determine whether this difference is genuine and compared the distribution of spoligotypes in Nuevo León against those of the oldest and most densely populated region of Mexico, Mexico City, which has a population of ϳ30 million people.
M. tuberculosis isolates (n ϭ 414) were obtained from the laboratories of either the Laboratorio Estatal de Salud Pública or the tuberculosis clinic at the Hospital Universitario, Dr. José E. Gonzalez UANL, Monterrey, Mexico, from 2001 to 2012. Because we observed a relationship between the distribution of spoligotypes and patient gender and age in a previous study, we included 233 new samples from Nuevo León; 116 cases were from patients 0 to 20 years old, and 117 cases were from patients Ͼ50 years old. From the Instituto Nacional de Enfermedades Respiratorias (INER) in Mexico City, we obtained 181 isolates from patients from several of Mexico's states, including Distrito Federal (n ϭ 126), Chiapas (n ϭ 10), Oaxaca (n ϭ 11), Veracruz (n ϭ 24), San Luis Potosí (n ϭ 1), Jalisco (n ϭ 1), and Michoacán (n ϭ 8).
Isolates were obtained from any tuberculosis patient in the population and were grown on Lowenstein-Jensen medium. DNA isolation was performed using the method of van Embden et al. (2) . Spoligotyping was accomplished using a standard technique as described previously (3) .
The spoligotypes were entered into the SITVIT2 database (Pasteur Institute of Guadeloupe) in a binary format. This database is an updated version of the previously released SpolDB4 database (see http://www.pasteur-guadeloupe.fr:8081/SITVIT_ONLINE).
To establish differences in the spoligotype distribution among patients of different ages and genders, 233 samples corresponding to individuals who were either Ͻ30 or Ͼ60 years of age were analyzed. We observed a difference of 33% for SIT119 over SIT53 in the male patients, although this difference was not statistically significant. In the groups divided by age, we observed a 33% increase in the number of SIT119 spoligotypes in the younger patients; however, no significant differences were observed (Table  1) . Finally, we identified no significant correlation between age or gender for any of the other spoligotype groups.
A total of 414 tuberculosis isolates were collected from 12 Mexican states. Most of these samples were collected from Nuevo León and Mexico City. We observed 91 spoligotype patterns, which were classified into 13 clades and 32 subclades (see Table S1 in the supplemental material). The most frequently identified were SIT119, -53, -50, and -42 in the X1, T1, H3, and LAM9 families, respectively (Fig. 1) . When comparing Nuevo León and Mexico City, we found that SIT119 was significantly more predominant in Mexico City, with SIT53 as the second most common isolate. Interestingly, SIT119 was reported in Mexico City, the State of Mexico (adjacent to Mexico City), and the state of Nuevo León but not in any other regions of Mexico (4-10) (Fig. 2) . In contrast, SIT53 was found to be abundant throughout the republic. Compared to other regions of the American continent (Table 2) , SIT53 was reported to be dominant in only one study in Sao Paulo, Brazil, but is scarce in the rest of South America (11-15).
We also identified 7 isolates of SIT1 (the Beijing family) (1.7%) and 5 isolates of Mycobacterium bovis (1.2%). In order to classify the lineage of our 7 Beijing strains, we analyzed the presence of genetic deletions by PCR (16) . When subtyped, all of the strains showed the RD105, RD149, RD152, RD207, and RD181 deletions. It is notable that the RD150 deletion was absent in four strains, and only one strain exhibited the RD142 deletion. These results indicate that the isolated Beijing strains do not share the same origin and that they correspond to different sublineages.
In this study, we observed that the most predominant tuberculosis subtype is SIT53; this SIT has also been found to be the most common in the nearby regions of San Luis Potosi (600 km from Monterrey [7] ) and Guadalajara (near the Pacific side of the country [8] ) (Fig. 2) . In Mexico City, SIT53 has been reported to be the predominant subtype in patients with immunodeficiency (5) and in multidrug-resistant (MDR) isolates (4) . In HIV patients and in pediatric patients (5, 6) , the LAM9 family spoligotype SIT42 predominates, and SIT53 is the next most common spoligotype. Beyond Mexico City, SIT53 is quite predominant throughout the country; depending on the region, either SIT42 or SIT119 is the second most dominant subtype. SIT53 is also commonly found in Spain (Madrid), the country responsible for colonizing most of North America and South America during the 1500s (17) . When compared with the neighboring United States, we observed that in Houston, TX, the largest city close to Monterrey, the predominant SIT belongs to the Beijing family (22.8% versus 3.2% of SIT53) (18) . The diversity of the dominant spoligotypes in North America might reflect their original dissemination through the Europeans who came to the continent.
ST119 is the second most common spoligotype in Monterrey, and it has been observed in Mexico City but not in the other states of the republic. Monterrey was founded in 1596 by Jewish refugees from the Spanish Inquisition (19) . The other group that is a significant portion of this city's population is the Amerindian Tlaxcaltecan group, which was given the land by the Spaniards in exchange for help in conquering the Aztec empire. Before these two groups of settlers came, the population was quite low in this region and was constituted mainly of nomadic people. To date, however, Monterrey is the second or third largest city in Mexico, which attracts people from other states. It is possible that SIT119 was brought to Monterrey by a group that did not migrate to the rest of the republic.
When assessing the relationship between spoligotype and patient age, we observed that SIT119 is more common in young males than in persons Ͼ60 years old. However, this difference was not statistically significant. Most cases of tuberculosis in elderly people are endogenic or latent and were acquired a long time ago, while cases in young people represent recent transmission or disease acquisition. It is thus possible that SIT119 is emerging in the most affected group (males) and that it will constitute the most dominant spoligotype in the future. It will be interesting to analyze the spoligotype distribution in Monterrey in 10 years and to determine the evolution of these subtypes in the years to come. 
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